(i9)B*B#fw (j p) (i2> & Hf] »j^F |^ ^ ^ (A ) (nwnmm&mm^ 

Wm^l 1-228898 



(43)^H H ^11^(1999) 8 £240 







F I 




p a on n l(\o 




C0 9D 11/02 


D 4 1 J £/Ul 




B 4 1 J 


3/04 1 0 1 Y 








m&mnms fd & u h) 




jt&BHJZ 1 ft — 51 OQO 




000005496 










(22)m«B 


^FJ«10^ (1998)2^170 












air lens 








^iiimmsffimtmiooosai «±-t?n 














a2mmm 










««;iim^ffiffi*tmi6oo#fl& ^±ifp 
























»5Ss;ii»^sffiW'tmi6oo«a ^±-t?n 














(74)ft3A 


#a± /ha «±a (^2=&) 



(54) GSMcd^] -f>f^iy hCftH-f >?SW Sifeftfc 



(57) [KM] 

una] *»fifc#5fcjfctt#A#-e, *asK±fcj3»t* 

t, S. P. ffl^S 1 2 0TT-2 BlCfcteJtSSRffiSft*** 
ilCg-^T, 3. Owt%~ 1 5 . Owf/o-g-^i-S,, 
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[#£FSft#<Z>**Sffl] 

X. S. P. nasi 2^T"C2 5'Cfcj3»taaBBSR^as4 
Kg-3V>-C, 3. Owt%~15. Owt%-&^Ti-5^tS: 
[»#£ 2 ] BitfeWS^ ioo %co yyy KWfcfc* 

1 5nm~l 0 0nmtfo5itS:^fit5i 
[ft#JS5] ^y^^l^WO. 5^m^rMx5 

h^^t^WLt-r^^^^ti^^ ^^i?^y his 

[fS*JS8] zK*tt*«!MI:'S'»* s » R-O-XnH 
(R : C,— CgCOT/^^/K 7Vi"{r=/K T/V^r^/K 

fuy, n = i ~ 8 coS^c) -e^StvS'ffc-a-ife 

[If** 9] ^^^(^affiW^Tj^ 2 0mN/m~4 
[IS**10] 4>9<Olfcg.1fi, 1. 8mPas~ 

4. omPa s-efcS-ifcWftii-SttsMUffitt© 
[fMflii] -Ty^roti^ 5 , o. o 3 s/m~ 

0. 4 S/mffc5: t*W®Lt-rZ>m-&1$.l tC|B«05 
[W**i 2] *fciE*mRrt6*»fl*:. ig^iS* 

VS. P. -ffijSS 1 2WTf 2 5*CK*3tt5^i53I:*J3S4 O 
tf£itrW**i-6-f J"*^*:? ME«M3-f v*©»i6 



[18^13] »fr#l*fcJ:**&*» ; f-B**i6*'£ 
[W*iS 1 4 ] |f*]l 1-11 ©wffuMEIRflM v 

[f»#* 15] lefts**'*— fcfHB 

W^^SretWS-fr5rtS:W«4:i-SIII*3Kl 4tE«0 

* Wj&iS Sr^fiSt L TtttB $ * 3 i t Srtttt i: -f -5 »** 
1 4fEttW-Y>^ hfS^fife, 

4 i2fc<D-r y?fi?F IB^^-ffi, 

±2 On g£HTT*>* it 1 4|Ett 

[00 0 1] 

[0 0 0 2] 

^Scd^^T-^: # «: d5 * * «t 5 lc * o fc. 
[0 0 0 3] <iS9*J^y hl5^et?fflV^tb*^f> 

5, 'fy^-^y MBfikffl'T v^(c:KLTI*, (1) *S 

* s »«btt*ri, (2) ^y^gnas/x^sro 

(3) *S±-C(0^f V^(OS£jSH4*SAv>r 
(4) BiifcroffiJpttsftSAv^^i:, (5) ft»Hfc#S 

[0 0 0 4] rftfe<D5*#ttfc«fci-;!fcfc©afcSJK£ 

(3) ro«±T-ro-i*y-^(D|t^fttt, IB**«©^tr— 
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[0005] ifc, j^ib (4) (Dmm<Dm^m^mi,x ! 

(#B§Bg 56-147869 -^<k$B, *f$gfl¥ 2-255 
8 7 5#4>*L *BW«FSI5 0 8 5 6 9 8«nm* 

Ads**. *&k:, mPr^^?*®im-rz>t. ±m 

(5) 0*JWR#S»*«fcBBL,f^ SMW^I-Jfc^T 

[0 0 0 6] Lfc*&<orajH4r«Bfci-5*tt 
i: It, mzLtt. 7^H#^5 5 7 1 3 1 l#03#B«te 

^^i-^^ffi. 4$M¥8-8 1 6 4 6t^«lc 

*S#«fc, ^§B^8 - 3 4 9 8-8^«Ktt, ^7-tK>-^ 
7 *y? &mik&M^&??fetfffl7F£tlX\<^Z><> bri>U 

[0 0 0 7] 

l$8Wa s #F*L«fc 5 Sot, 
[0 0 0 8] 

[■M&Wfti-3fc»0>*«] #«§Wbttu 7k. 7k^ 

T'2 5 < ClCj8(t«XB9K^I^4 OmN/m*«t-efcS* 

»tt*»ffr&4&.*:* >r >^<^fifi:t-S<5v^c\ 3. o 

-15. Owt%$*i-S-i:^J:0, ±IB<OBWSr*J« 

[0009] -ttefr-h. *&mn. 7k. Tkt-gB^m^i 

1IB*«»&t/7k*tt««**JSr*«"i-S-f y h 

^^<D^m*^S^^T, 3. 0-15. 0wt% 
Z. t ^W^b-r^-i l/t is* y hlB^ffl^ is 

*fcfl^ffi^^^^i^--^ffl^T7k i: t 3 (c^-r^x@ 

1 2KT"C2 5\;*£:fctt2>S®3fi;*2 s 4 0raN/m*| 



[0 0 1 0] £*T\ *»W*»»fcttW-t-5 0 

asv^xttfflSixi rzkteaa»*priB*«»j tit * 

-/v^/u^(D^«t^eS:fflV>T, SMftaJSrfflv^fc* 7k 
9 5 wt%/SI«. 5 wt%offig t ft 5 J: 5 »c«»S:7k^» 

J:v\, 

[ooii] *«w*> r*fcea»«RTtBftH3»j 

£«J:$ft*B*»MTft3::i:fc:J:0, zkK» 

fii Lttt, Raven 5 2 5 0, Raven 3 5 

00, Raven 5750. Raven 1080, 
Regal 3 3 0 R, Mogul L, Monarc 
h 1000, Color Black FW2, B 1 
ack Pearl L. Printex V, Spe 
cial Bk 4A,'ESNo.2 5*W-#y^ 

I . Pigment Bluel, C. I. Pigm 
ent Blue 3, C.I. Pigment Bl 
ue 15, C.I. Pigment Blue 15 
— 3, C.I. Pigment Blue 16, C. 

1, Pigment Blue 6 0^O^>T>-M 
5£h C.I. Pigment Red 5, C.I. P 

igment Redl2, C.I. Pigment 
Red 48, C.I. Pigment Red 11 

2, C.I. Pigment Red 122, C.I. 
Pigment Red 146, C.I. Pigm 

ent Red 16 8, C.I. Pigment R 
e d 2 0 2*?0-eif V*®£f, C. I . P i gm e n 
t Yellow 1,C.I. Pigment Y e 
llow 2, C.I. Pigment Yellow 

3, C.I. Pigment Yellow 13, 
C.I. Pigment Yellow 16, C.I. 

Pigment Yellow 73, C.I. Pi 
gment Yellow 83, C.I. Pigme 
nt Yellow 98, C.I. Pigment 
Yellow 114, C.I. Pigment Ye 
llow 128, C. I. PigmentYello 
w 1 5 44fco*9— aWSr^v^ir t*S"C#So 
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[0 0 12] *&W<o r*^&B»1fcpltB*« 

Cab — o — jet — 200, Cab — o-jet-3 
0 0. I J X— 5 5 (J^±> httSi) > M i c 

rojet Black CW-1 M"!* 3^ Mfc**t 

[0 0 13] 7Kt-^a»tkT5jffitt«3|sHc:^*ix5*^«- 

[0 0 14] #»WK*V^T*fciB4Mfc'BriS4»l*«> 
<£WSte, ^v-^fifit-S^^T, $r£L<teo. i 

-2 0wt%, ct«9$?*L<^0. 5-1 5wt% WfcSf 
* 1X1*1 — 1 0wt%T*fc5c «»©*«*20wt% 

[0 0 15] *fc. **csa»tRRiiB*«»o-< 

\Z& 1 5 nm— 1 0 0 nmtOffi 
H N #|: 1 5 n m- 5 0 n mOeiffeS : t I 

lttl«*15nm*iift«i, 

<te v ) j $>-r<t£Z>tc#>fi\ v. ess 

Si, 9*-*"<* t«t ft 

[0 0 16] *fc. *Kia»fR^IBtt«»(D»»ttft 

*JRWfc*5V^T«fflSft* rs.P.tasi2filTT*B 
«Aa*4 0mN/m*iO**tt«Hb**J >- 
^O^fifi^cg-^T. 3. 0wt%-15. 0wt%^tr 

[00171 J IRx^-^ffltiH^^ 
^6X10 lo il/dm\ 3 X 1 0 l °{@ 



-hlSOt&ffl 5 A: «> K: ttu ^^0«l3S»^i3 
5 /* m(^*t^«dS. 6X10iWdm^ii?)h 

iJWcL-^v^ ea^tfepriBftMWSrfflv^S^tteJ: 

9. >o. 5 M mvn^gt&nm'Tz r t »^m^ 

So 

[0 0 18] *38W^*5VN-cfflv^6>ixS7k*tt*«{b:^ 

S.P.ffi (Solubility Parameter) & 1 2 J^T 
<at<£>~C£>i9 , 1 2JeXT8iy,±Ot><7)T*fcSr £ 

S.P.»U2«:jai5t> (EM^m^fi 
</£S 0 *fc, S.P.«^8*li:/^^ <D*#P 

2 5«Cfc*m?>*ffi5S*as 4 0 
mN/m^lOtO-Cfc!), 2 0mN/mEl±4 

2 0mN/m*»i:45t, lE&*m*t LtlhtfS 

[0 0 19] wttboS^Sr?9Sfe-r7K^tt*^b^i 
Lttt, 03PB>*gc*tt<O^*»6>, R-O-XnH 

(R : C^— Cg^T/l^K 7VV"Jr=yl\ 7VU*=^K 
:7:nxvK T)\s*r)\y7 =.—/URX*i<'# nTA^A^fbft 

zmfrbm&thZ'gmm. x : ttvifi/yifcft* 

^rv-^n fl^ s n = l-8(7)It) "C/T^n^)M^ 
J2C 3 -C 6 . nttl^6 0SjR-t?*>5ri:^W^»*b 

i/^P t°l/y^!j a-y^y^f/Vx-f/K XntfU 
y^!)3-;R;yf;l/x-7/K T'PfUy^yn- 

/v^e/yp t>x-r;v, h y oc^-u^^y p-;^; 

/^=^f ypfcvy^y^-yu^yyf/u 
h y xf uy^y n-^yy^x-x/u 
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[0 0 2 0] *3tm<V(>9y^y MB»Jfl>f 

l^T, 3. 0wt%~ 1 5. 0wt%, »SK(i3. Owt 
%-10. Owt%-Sr*+». ^*4ri s 3. Owt%*»8i: 

5 0 igl^ 15. Owt%£|g;l3i:. i^S^aSt-J: 
[0021] ^w»^*v^rfflv^fen6*t»tt#WWRI 

>\ 1, 2, 6-^=^^^ hV*— 1, 
A'S. ^/U=»— ^> 

y-*, *isx2—*%fv>W^ J—jv^ 2- 

* /I'll 7 b^-9 y— ^"^"^y-fen— /K 

>\ ^^^>^^**^K*o$WJWejB^, 2-t°p 

t°n y kv, ^e/ji^y— ;^r^ h y ^y — ;ur 

V, "f-^-i/zxLfr y — 2 -fay K>\ 
T\ ^]lwt%~6 0wt% 3wt% — 5 Owt%£i~ 

6rk*a*U\ 6 0wt%5rii^t, ^r^w 

<. ate* 5 Srje-u j ^i"< *s»^ s *>So 

[0022] ;£^91lc:^Tffi^ibnS;m, 

t, 3 5wt%~9 5wt^*tl/^>r LV\ 3 5wt 

/v«B«ST#< *9 J ^i"<. BIS* D Sr4C5i^#fc 

So 

[0 0 2 3] ^ * ME«ffl>T ^ li> 

^y^^a-«**«\ l|Mtt*fctt2»2U: 

ftj^^rfif*. (D'SL'Bklz.tt Lt> $3 0. 5wt%— 

1 5wt%, #^«Sjlwt%— 1 0wt%i:i-SCli:^»*L 



[0 0 2 4] £fc, *^W^v?xyHSgffl>fy 

3#y ^-^i/^^U^T/W^r/V^ai^/W^— /Ky^- 
^jc^i^r/V^Wr.— fvi^ TKy ^v^^UO/JIg 

yjKDt^^p^i/yx-r/K ^y^-^^xf uy 
>mm.. ssar/va^^oi— ^yuoaK^^^/^&t/ 

i/v^/V7j>>-^^co7^/w y >-^g^^ % #y^^u>-^ 
/v^^KiS. *y7^!);vSI, 7^y^^v-^^u>r 

r/v#^ttfttK % t? y /i^K-r^ y ;u»x^f;u 
^g^#:^<Dft!i> jKy-yp^t^y^e/x^uy^ 

l)mm<Oisy 3-ySffffiStt#J^7;i/tP7/^ 

y^^ffiffits^j, ^t^y^7K-/^7A7 yt°H\ 

[0 0 2 5] l^aaSttffl^HLBfl, «»»*K3ett* 
%ILT, 5 — 2 5<D«Sffl-eS>5r tjftSjf* UV\ 
f£tt»J^jSJP*tt, >T ^^cD^:BfitcS<5^T, ^0. 
0 0 lwt%— lwt% x WtC, ^30. 0 0 5wt%-0. 5 

[0 0 2 6] *fc, *«HWy^^xy HBJRffl^V 

^ti, pnmmmt^x, mm, mm. mm. mm. 9 

Vu>K, ])i^m. WV>- 

m. fim^m^mit-r b y *m\t* v 

hSy^Sf^SftSr^itUT, pH4-l2, #tc P 
H5-11 tt^rt^IJU^ 
[0 0 2 7] *fc, *%P^C0>f y^^iy hfB^UB-<>' 



(6) 
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jKy t*=/vfo y Ky, *Ky ^^-u^y =— ^ -t^' 

CT, K*t*?PJ> B££»#J. «*#J, fiMfcKJtJW, 

[0 0 2 8] ^^PJ^-O^ y hlE^-r >*fi, 
jB^ffiW* 10 0 %<£> V y y KBJ^S-iiSS-hlcPP^L 

•5. *B^t-*J«t-5PB«E»f* 1 o o%©y y y KSHfe 

<fcf4, IfiSaSfcO^y^iWl. 2mg/cm 
2—2. 0 m g / c m 2 ro«l:S>5 y D y KlftT'Jb 
3 0 r©5^*i©ei»^rait -tf2<£>J: S. P. 
fiiSl 2£TF, 2 S'Cf-fcltSSffil^lAM OmN/m 
*iffi<o*^£fr8Mfc;-£-4Sj£3. 0wt%~i 5. Owt%-^r 

[0 0 2 9] *fc, #36930^ v MBftJHW V 

^W^^^fis 1. 8mPas~4. 0 m P a s <£> 
^ffl"Cfo^r.i:>4S*f* UV N = 1. 8mPas*Ii)i5 

<&-5„ *fc4. OmPa sSr^X-St, etffl^fc^-f- 

[0 0 3 0] ^ftWCDsf ^9 'Jzc y ME»ffl>f V 

^W^ffi^li, 0. 0 3S/m~o: 4 S/m s *t$Ul, 
0. 0 5~0. 3 S/mrc>$5HTfc^wt^jf^LV\ 
0. 0 3S/m*it45i, i B#ttpTtB*»|B«fl5 
<o#«£a^+#-c#1&tta J S< O. 4 S/m£@ 

[0 0 3 1 ] ft, -f V* tOM g RXfF e O^S:li# 
t — *±<D«Ufo#£#;5n$*5^|B]fc:fc3;fc«>, 5p 
£**MB<O50Jfl3, ffitt^/-^^-y-r h$*fc:J:5»*«*«: 

[003 2] £(.T, #$89!©^ >^ y MBMUB^ >- 



J: 9 fctett^ XSft^tfr. i: L 
v>. tuiELfcJ: -< v^ c Ptc-g-*n5ife^@>0. 

iXgSrffiv^rtKiiy, ^*W(cffiyci|a^^^*i- 

[0 0 3 3] &oT, ^^SldtD^V^ MS»ffl-T 

^ tomtom*. *teaa#teRrtifc«tt$:, 

[00 3 4] UT. *»M«5W V* 5?* •> hfEflUr&ti: 

»-*-5a****#e>*t5(o-c»*Lv>. ig^o^/p 

K*5 J:tf««Mtak#©3a*tt J: y ^# < X o \^t£ 

-5 0 1 Kn y/afct) <05tWSf42 0 n g^T^ 

»*U<, $bfCif*U<l4l 5 nin»TT-fc5„ Ztt 

[0 0 3 5] *«HO'f^f*ybWWI^> 

^ttjKy-^— , T=^->-t4^y v-^ivN^- ^zjs-e 
j& crt y 7 -c * eta $ *tx&?&mmzmm-tz ^ 

[0 0 3 6] (f^ffl) ^±<Oi9(C, *%K^*5VNT, 

hE^l-fv^lcfcv^, S.P.filriSi 
2WT-C2 5*C»!:*J»t«*iBa*aS4 0raN/m*8o 



(7) 
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7k^tt*"*fb^Srx f ^©MkfcS-s^-c, 3.0 
-15. 0wt%-&Wr -5 - £ ^<t 9 , BifeSIR* 100 

[o o 3 7] tm-s ^frmsjmtemnk, s.p.u»i 

2SXTX-2 5°CKi$rt Z^mifctifr 4 0mN/m*I© 

^y-fey > (S. P. fit : $32 0) 

(S. P. fig : #51 0. 5s v = 3 4mN/m) 
N, N-E\X (2-fc Kndrvoc^vw) -2- 



WB5»«s*v^*, ^TfUifcSfcaj*. fetus. 

[0 0 3 81 

(^i£#!l 1) Microjet Black CW- 1 

i o jfi^^fitftiaa ( 7 o o o r . P . 

m., 3 0#) LT« (*-^^^8. 3 

wt%) &#fc„ 
5 0S495 
1 5fi*gB 



5fiSS)5 



0. 
0. 
2 9. 



fvl^ ^ ^^./U/)^ ^gf 

N a OH 

[0 0 3 9] (Hig0!l 2) Cab-o-jet-300 

aL^l^j/y n— (S.P.I:«)18) 
(S.P.t:»10. 5. v=2 6mN/m) 

It, -f ^^SrWKUyt. 

[0040] (tb^Ji) s^^u^y =— /i^ev y 

f;H-r/U (S.P.I:I5)10. 5, v = 3 4mN/ 
m) «rfl§W*\ i&7k<D*£r 3 4 . 4S*g|5t Lfcii:^ 

y -fe y VCDS. P.fitli2 OtfcO , 7 = 6 3mN/m1? 
(Jttt« 3 ) 
jj — ifr-yU-yt (Black Pea 
^^UV-^ W >"gfN a =2^y -v— 
^y-ty > (S.P.I:»20) 



5msa& 

l»fi95 
4Sfig|5 

(*-T#ybtfcH) SriS'L^BiftiS (8 0 0 Or. p.m., 

405» lt, mwftmm (*-#yi«u. 4wt 

%) £»/c 0 

3 5 MSB 

l o m&n 



5fifig|5 
4 3fifta5 

[0 04 1] (ifc$&0!|2) 
^/Uji— (S. P. ft 
m) (D&&0. 5 fiil 

[0 0 4 2] 



7°n fuy^y n— ;/ 
: #J1 0. 5, v = 2 6mN/ 
k U i&*<75S:£r5 OSlrg&i: 



r 1 L) 
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(S.P.I:«]10. 5, y = 3 4mN/m) 5 Sfi£P 

N, N-fcT;* (2-t KP^ri/xf/V) -2- 

N a OH 0. lSfigfl 

*fg* 7 3.4 SS£P 

-&TJWH-<fc9> ^7— ^>^7^^^SfcfS5rPKL^ [0 0 4 3] 

(tk«« 4 ) 

jo— (EIMA-10 0) 4it^ 

ty V (S. P. fit : ^J2 0. y = 6 3mN/m) 1 5 

N, N-b^ (2-t KP^v/xf/V) - 2 - 

T^^f^^y^yg o. 5Sfi^I5 

NaOH 0. lSfigi* 

7 9. 4 mfi£& 

— &V*EtK^J:9, #^9y*^*«SrPJlLfc ^*tfcS*) £rfflV\ -t£>*ft_bK: % 1 OmmX 5 OmmGO 

±!EO^<DfdlO/&#&+^^U l/im7>fW H&ffi«^l 0 0%OV y >;/ KBfttSr^y VM, EP^ 

[0 0 44] 1 ) H1S0!I 1 > 2 RXfit&m 1 - WISrJBa^Lfco 

4tcioVNT#<b^^>'^SrfflV>T, TIB (l) — (1 [0047] (8) ISp n pfr^ h 

1) Of¥ffi^tT^ofd 0 ff#ffllcKf^Lfc«¥««4 0 0 dpi 

(1) -<y^iB3i* h:/!J ^**rJHv*T, ft*ftft#ii*S<5: Lt, F 

0 0 S^-ejS'J^bfeo a) 7-<y» 

(3) -f^gs«* o 

2 3U 5 5%RH©Sft^io^Ts I^H^tf (AOL A **fo-r*>fc:fc 0 

-4 0 : DKKttl!) SrJBl^Tayft Lfc 0 >< #<<0«»-Ct^#**>9 

[0 0 4 5] (4) >f ^^«^»*ttS*iV»ti«: b) yyj/K*— 

o a*b& l 

2. 3^1^*51/ ^"C\ M i c r o t rup UPA:Lee A t>T flMcSLh,*? 9 

ds & No r t h r u p ttKSr^V^fjBO^Lfco X- • • • ■ JJ Z X+m <b^£ tOctt 5 

(5) >f^^^^*tt5>0. 5Mm«» [0 0 4 8] ( 9 ) WWSHi^ * h 

2 3 < CtC*DV>T, Accus i zer TM 7 7 0 O WffiJBfclKf£Lfcfl¥ttfi4 0 0 dpi e/WT >^ 

ptical Particle S i z e r : P a r v?^ y h^V Sr/Hl^T. PHfeOfiP^SrfTVV 

ticle Sizing Syst e m s tfcK) 1 0«iflLfc«, H4ft««r}ST*9 . iHte«<&fe**>A 

[0 0 4 6] (6) ^y^Kny/i O Hfc««0{£Tj6**fcixi\ miH£g($fc£ 

2 3U 5 5%RH<0«»tt:*5l*T, W^yK (4 0 <^L 

0dpi) fflft*6 kHzT\l/4tone A • ■ • • • Slfti8««fi t h, iffcT LT V>#V ^ ^ 

(2035X128 pulse) £ 3 0«:ffl$-g\ -f ^»*liHMB»C«ttiSfca 

(7) ftJft^FreT 1 ^ h [0 0 4 9] (1 0) Otty 1 ^ h 

2 3t, 5 5%RH£>«*fc*5V^ W«ffli-f*fEL*L ffPffiffl^Kf^LfcffiPftS 4 0 0 dpi 

16 0 0 dpi <Df— ^/Wf V^v^y hyii^ y*y^J >^£rffl^-C. ti:tti#Jt«L 
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o i#jy.-t 

A 0. 5#~1# 

x 0 . 5 

[0 0 5 0] (11) >< *s 9 V 
6 OtM- 2 0 1CI-*5V^ 1 *^*#Lfcf > 1 u m 

J400dp i ©If— ^-f^^ij/ h:/y ^f&m 



a &&&^%&mmo><&T&3>-hfrz>&, 

x v*©:^/^— r> asatu 

<> **<HHfc**:W£TUfc. 
[0 0 5 1] 
[«1] 



Jt«E«lJ 



(mN/m) 37 34 
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Abstract 



Disclosed is an ink for ink jet recording comprising water, a pigment that is self-dispersible-in-water, and a 
water-soluble organic solvent, wherein said ink for ink jet recording contains a water-soluble organic 
compound having an S.P. value of 12 or less and a surface tension at 25 C. of less than 40 mN/m in an 
amount of from 3.0 to 15.0 wt % based on the entire weight of the ink. Also, disclosed are a method for 
producing the ink and an ink jet recording method by using the ink 
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4) INK FOR INK JET RECORDING AND INK JET RECORDING 

7)Abstract: 

?OBLEM TO BE SOLVED: To obtain the subject ink rapidly drying on a regular paper, capable of providing 
cellent print quality, water-resistance/abrasion resistance and long term preservation stability, and hardly 
using plugging or the like by including water, a pigment self-dispersable in the water, a water-soluble organic 
Ivent and a specific water-soluble organic compound in a specified amount. 

ILUTION: The objective ink comprises water, a pigment self-dispersible in the water, preferably having 15-100 
i number average dispersing particle diameter and <3.5 dispersion particle size distribution (e.g. carbon black 
ch as Mitsubisi No.25), a water-soluble organic solvent and 3.0-15.0 wt.% water-soluble organic compound 
ving <12 S.P. value and <40 mN/m surface tension {preferably, a compound of the formula R-O-XnH [R is a 1- 
* alkyl or the like; X is oxyethylene or the like; (n) is 1-8], having <400 molecular weight and >8 S.P. value}. 
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.AIMS 



laim(s)] 

laim 1] surface tension [ in / 25 degrees C / value / S.P. / on the ink for ink-jet record which contains the pigment and 
iter-soluble organic solvent in which self-distribution is possible in water and water, and / in 12 or less ] - the water- 
iuble organic compound of less than 40 mN/m - the total weight of ink being based - 3.0wt% - 15.0wt% - the ink 
* ink-jet record characterized by containing 

laim 2] Ink for ink-jet record according to claim 1 in which the drying time at the time of usually printing the solid 

:ture of 1 00% of rates of picture area in the paper is characterized by being less than 5 seconds. 

laim 3] Ink for ink-jet record according to claim 1 in which the diameter of number-average part granule application 

a pigment in which self-distribution in water is possible is characterized by being 15nm - lOOnm. 

laim 4] Ink for ink-jet record according to claim 1 in which the distributed particle size distribution of a pigment in 

lich self-distribution in water is possible are characterized by being 3.5 or less. 

laim 5] Ink for ink-jet record according to claim 1 in which the particle number which has a particle diameter 
ceeding 0.5 micrometers contained in ink is characterized by being three or less 6x1010 pieces / dm. 
laim 6] Ink for ink-jet record according to claim 1 in which molecular weight of a water-soluble organic compound is 
aracterized by being less than 400. 

laim 7] Ink for ink-jet record according to claim 1 in which the S.P. value of a water-soluble organic compound is 
aracterized by being eight or more. 

laim 8] Ink for ink-jet record according to claim 1 characterized by a water-soluble organic compound being a 
tnpound shown by R-O-XnH (the functional group chosen from the group which consists of the alkyl, ARUKENIRU, 
; alkynyl, the phenyl, alkylphenyl, and cycloalkyl of R:C1-C8, X:oxyethylene or oxypropylene, integer of n=l-8). 
laim 9] Ink for ink-jet record according to claim 1 in which surface tension of ink is characterized by being 20 mN/m 

0 mN/m. 

laim 10] Ink for ink-jet record according to claim 1 in which viscosity of ink is characterized by being 1 .8mPas - 
)mPas. 

laim 1 1] Ink for ink-jet record according to claim 1 in which the conductivity of ink is characterized by being 0.03 
n - 0.4 S/m. 

laim 12] The manufacture method of the ink for ink-jet record characterized by including the process which 
{tributes underwater the pigment in which self-distribution in water is possible using an ultrasonic homogenizer or a 
jh-pressure homogenizer, and the process with which surface tension [ in / 25 degrees C / value / S.P. / the dispersed 
jment, water, the water-soluble organic solvent, and / in 12 or less ] mixes the water-soluble organic compound of 
is than 40 mN/m. 

laim 13] The manufacture method of the ink for ink-jet record according to claim 12 characterized by including the 

1 and rough particle removal process by centrifugal separation. 

laim 14] Claims 1-1 1 are the ink-jet record methods characterized by making the ink of a publication breathe out from 
orifice according to a record signal, and recording on a recorded material either. 

laim 15] The ink-jet record method according to claim 14 characterized by making heat energy act on ink and making 
c breathe out. 

laim 16] The ink-jet record method according to claim 14 characterized by impressing two or more pulses and 
iking the drop of one ink form and breathe out. 

laim 17] The ink-jet record method according to claim 14 characterized by including the process which mixes the 
sathed-out ink and a binder on a recorded material. 

laim 18] The ink-jet record method according to claim 14 that discharge quantity per 1 drops is characterized by 1 or 
>re ngs being 20 or less ng. 
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•TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention relates to the ink for ink-jet record used for the recording 
/ices (a printer, a copying machine, facsimile, a word processor, plotter, etc.) of an ink-jet method, its manufacture 
:thod, and the ink-jet record method using it. 
>02] 

escription of the Prior Art] A liquid or melting dry ink is breathed out from a nozzle, a slit, a porosity film, etc., the 
called recording device of the ink-jet method which records on recorded materials, such as paper, cloth, and a film, is 
all, and since it has advantages, such as cheapness and calm nature, various examination is performed. In recent 
irs, not only the black monochrome printer by which the so-called good qualities of printed character, such as a report 
m and a copy paper, are obtained but many products which can perform full color record are usually marketed in the 
3er, and it came to occupy a big position in the field of the recording device. 

)03] The ink used by the ink-jet recording device usually mainly consists of a solvent, color material, and an additive, 
•out the ink for ink-jet record, the blot in (1) paper, high resolution without a fogging, and a picture uniform at high 
icentration are acquired, (2) The blinding at the nose of cam of a nozzle by ink dryness does not occur, but there is 
nand characteristics, like that regurgitation responsibility and regurgitation stability are always good, that the 
mstness of that the drying property of the ink in the paper is good and (3) (4) picture is good, and (5) mothball 
bility is good. 

)04] Various meanses are provided as a remedy for filling such demand characteristics. For example, the drying 
>perty of the ink in the paper of the above (3) is important in order to raise the speed of a recording device or to 
;vent the color mixture blot at the time of performing color printing, the high solvent of permeability or volatility is 
;d, or the improvement by adding a surfactant etc. has been made conventionally. 

)05] Moreover, about the robustness of the picture of the above (4), many ink which has improved water resistance is 
licated by using a pigment instead of a color as a color material (JP,56-147869,A, JP,2-255875,A, U.S. Pat. No. 
35698 specification, etc.). However, although water resistance improves when pigment ink is used, there is a fault 
it scratch-proof nature is inferior compared with color ink. Furthermore, when pigment ink is used, there is also a 
>blem of becoming what is generally inferior compared with color ink about the mothball stability of the above (5). 
)06] The method of oxidizing carbon black is indicated by the method to which a carbon black front face is made to 
ry out the polymerization of the water-soluble monomer etc., and JP,8-3498,A at the method of carrying out azo 
jpling of the substituent which contains a water solubilization machine in carbon black to for example, a U.S. Pat. 
k 557131 1 specification as a method of solving the problem at the time of using a pigment, and JP,8-81646,A. 
►wever, mothball stability is good, a drying property in the paper is usually quick, a good quality of printed character 
obtained, and the ink for ink-jet record which was moreover excellent in water resistance / scratch-proof nature is not 
: found out. 
)07] 

oblem(s) to be Solved by the Invention] Therefore, the technical problem of such a Prior art is solved, mothball 
bility is good, a drying property in the paper is usually quick, a good quality of printed character is obtained, and the 
rpose of this invention aims at offering the ink which was moreover excellent in water resistance / scratch-proof 
:ure. 
)08] 

ieans for Solving the Problem] the water-soluble organic compound whose surface-tension [ in / 25 degrees C / on the 
; for ink-jet record containing the pigment which this invention persons can self-distribute in water, the water-soluble 
>anic solvent, and water, and / in an S.P. value ] is less than 40 mN/m or less in 12 ~ the total weight of ink — being 
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sed — 3.0 - 15.0wt% — by containing, it found out that the above-mentioned purpose could be attained and this 
mention was completed 

)09] Namely, this invention is set in the ink for ink-jet record which contains the pigment and water-soluble organic 
vent in which self-distribution is possible in water and water. S. Surface tension [ in / 25 degrees C / in P. value ] or 
s by 12 the water-soluble organic compound of less than 40 mN/m the total weight of ink — being based — 3.0 - 
.0wt% — the pigment in which self-distribution in the ink for ink-jet record and water which are characterized by 
ntaining is possible with the process underwater distributed using an ultrasonic homogenizer or a high-pressure 
mogenizer The manufacture method of the ink for ink-jet record characterized by the dispersed pigment, water, the 
iter-soluble organic solvent, and an S.P. value including the process with which the surface tension in 25 degrees C 
xes the water-soluble organic compound of less than 40 mN/m or less by 12, And the aforementioned ink is made to 
sathe out from an orifice according to a record signal, and it consists of the ink-jet record method characterized by 
:ording on a recorded material. 

)10] Hereafter, this invention is explained in detail. Even if "the pigment in which self-distribution in water is 
ssible" used in this invention does not have existence of a dispersant in the front face including many solubilization 
tchines to water, it is a pigment distributed stably. In order to be "the pigment in which self-distribution in water is 
ssible" of this invention Distributed equipments, such as an ultrasonic homogenizer, a nano mizer, a Micro fluidizer, 
i a ball mill, are used. When the pigment concentration of a supernatant is measured after having made water 
tribute a pigment, without using a dispersant so that it may become concentration (water 95wt%/pigment 5wt%), 
;asuring initial pigment concentration and leaving dispersion liquid with a glass bottle after that on the 1st, the 
pnent concentration should just be 98% or more of initial concentration. 

)1 1] "The pigment in which self-distribution in water is possible" of this invention can be manufactured by 
rforming surface-treatment processing of acid-base processing, coupling-agent processing, polymer graft processing, 
isma treatment, or oxidization/reduction processing to the usual pigment. By performing such surface treatment, more 
ubilization machines to water than the usual pigment come to be included, and self-distribution is attained. As a usual 
pnent to which surface-treatment processing is performed Raven 5250 Raven 3500 Raven 5750 Raven 1080 Regal 
OR, Mogul L, Monarch 1000 Color Black FW2, Black Pearl L, Printex V, Special Bk Although the carbon black of 
. and Mitsubishi No.25 grade can be mentioned as a desirable example C. I. Pigment Bluel and C.I. Pigment Blue 3 
i C.I. Pigment Blue 15 C.I. Pigment Blue 15-3, C.I. Pigment Blue 16 C.I. Pigment Blue The cyano pigment of the 
fli grade, C. I. Pigment Red 5 and C.I. Pigment Redl2 and CI. Pigment Red 48 and C.I. Pigment Red 1 12 and C.I. 
pnent Red 122 C.I. Pigment Red 146 C.I. Pigment Red 168 C.I. Pigment Red The Magenta pigment of the 202nd 
ide, C. I. Pigment Yellow 1 CI. Pigment Yellow 2, C.I.Pigment Yellow 3 C.I. Pigment Yellow 13 CI. Pigment 
How 16 CI. Pigment Yellow 73 C.I. Pigment Yellow 83 CI. Pigment Yellow 98 CI. Pigment Yellow 1 14 C.I. 
pnent Yellow 128 C.I. PigmentYellow The color pigment of the 154th grade It can use. 
)12] Moreover, "the pigment in which self-distribution in water is possible" of this invention can also use for 
nmercial water the pigment in which self-distribution is possible as it is. As an example of the pigment of such 
irketing, they are Cab-o-jet -200, Cab-o-jet -300, IJX-55 (above, Cabot Corp. make), and Microjet. Black CW-1 
rient chemistry company make) etc. is mentioned. 

)13] Although the solubilization machines to the water contained in the pigment in which self-distribution in water is 
ssible may be Nonion nature, cation nature, and anionic any, a sulfonic acid, a carboxylic acid, a hydroxyl group, its 
Dsphoric acid, etc. are mainly desirable. Although it can use also in the state of a free acid as it is in the case of a 
fonic acid, a carboxylic acid, and a phosphoric acid, it does not matter even if it forms the salt. When the salt is 
med, as for the counter ion of an acid, generally, it is desirable that they are Li+, Na+, K+, NH4+, and an organic 
tine. 

)14] this invention - setting ~ the content of the pigment in which self-distribution in water is possible — a total ink 
ight - being based - desirable - 0.1 - 20wt% - more - desirable - 0.5 - 15wt% It is 1 - 10wt% especially 
jferably. If the content of a pigment exceeds 20wt(s)%, it will become easy to produce the blinding in the nose of cam 
a nozzle. Sufficient concentration will not be obtained if a content becomes less than [ 0.1 wt% ]. 
)15] Moreover, as for the diameter of number-average part granule application in the ink of the pigment in which self- 
tribution in water is possible, it is especially desirable the range of 1 5nm - lOOnm and that it is the range of 1 5nm - 
nm. If the diameter of number-average part granule application is in this range, it will be hard to produce blinding and 
11 become the thing excellent also in preservation stability. If the diameter of number-average part granule application 
;et to less than 1 5nm, probably because the surface area per particle unit volume will become large and the touch area 
ween particles will become easy to become large in ink, ink viscosity becomes high and tends to produce blinding, 
i the contrary, if a mean particle diameter exceeds lOOnm, distribution will tend to become unstable and the 
lination which leads to condensation and sedimentation of a pigment will be seen. 
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316] Moreover, as for especially the distributed particle size distribution (ratio to the diameter of number-average part 
mule application of volume mean-dispersion particle size) of a pigment in which self-distribution in water is possible, 
s [ 3.5 or less ] desirable that it is 2.5 or less. When distributed particle size distribution exceed 3.5, even if the 
imeter of number-average part granule application is in the above-mentioned range, there is an inclination which 
comes easy to cause condensation and sedimentation by using some big particulate materials as a nucleus, "used in 
s invention ~ S. ~ P. value — 12 or less - surface tension - water-soluble organic compound" of less than 40 mN/m - 
tie total weight of ink ~ being based - 3.0wt% - 15.0wt% - the value of distributed particle size distribution can be 
ide or less into 3.5 by containing 

317] Furthermore, when using the ink-jet recording method characterized by making ink breathe out by operation of 
at energy, in order to suppress the burn on a heater, it is desirable <=6xl010 piece / dm3, and to set especially to 
: 3xl 010 piece / dm3 the particle-diameter >0.5micrometer particle number contained in ink. Particle-diameter > In 
Jer to make a 0.5-micrometer particle number into the above-mentioned range, in manufacture of ink, it is desirable to 
:e in the big and rough particle removal process by centrifugal separation or filtration. If the particle-diameter 
».5micrometer particle number contained in ink exceeds 6x1010 pieces / dm3, it may become the cause of blinding or 
^fomentation of a pigment may arise during preservation, or the burn on a heater is accelerated and the fall of the 
lount of drops may arise. If a lot of surfactants are added in order to bring the drying time forward, although a particle 
mber will tend to increase by the usual pigment-content powder system, it becomes possible to suppress a 
'.Smicrometer particle number by using the pigment in which self-distribution is possible. 

318] An S.P. value (Solubility Parameter) is 12 or less thing, and, as for the water-soluble organic compound used in 
s invention, it is desirable especially that they are or less 12 eight or more things. S.P. The drying time will become 
lg if a value exceeds 12. Moreover, if an S.P. value becomes less than eight, it will become easy for the solubility to 
iter to fall. Moreover, the surface tension in 25 degrees C is the thing of less than 40 mN/m, and, as for the water- 
luble organic compound used in this invention, it is desirable especially that it is 20 or more mN/m the thing of less 
in 40 mN/m. If surface tension becomes 40 or more mN/m, the wettability to a recorded material will become bad and 
ither a drying property nor abrasion resistance will be improved. Moreover, since it gets wet too much to record 
iterial when it comes to less than 20 mN/m, it becomes easy to produce a blot and a strike-through. Moreover, less 
in 400 thing has [ the water-soluble organic compound used in this invention ] desirable molecular weight. If 
)lecular weight becomes 400 or more, since the blinding nature of a nozzle will become bad, it is not desirable. 
319] The compound which has the structure shown by R-O-XnH (the functional group chosen from the group which 
nsists of the alkyl, ARUKENIRU, the alkynyl, the phenyl, alkylphenyl, and cycloalkyl of R:C1-C8, X:oxyethylene or 
ypropylene, integer of n=l-8) from the point of pigment-content powder stability as a water-soluble organic 
mpound which satisfies these requirements is desirable. Moreover, it is desirable in the above-mentioned formula that 
is C3-C6 and n is especially the integer of 1-6. As an example of the compound which has the structure shown by the 
ove-mentioned formula An ethylene glycol monobutyl ether, the ethylene glycol monopropyl ether, The diethylene- 
/col monobutyl ether, the diethylene-glycol monochrome hexyl ether, The di ethylene-glycol monopropyl ether, the 
propylene-glycol monopropyl ether, The dipropylene-glycol monobutyl ether, the propylene-glycol monobutyl ether, 
j propylene-glycol monopropyl ether, the triethylene-glycol monobutyl ether, a diethylene-glycol monochrome phenyl 
ler, etc. are mentioned. Also in these, the diethylene-glycol monobutyl ether, the diethylene-glycol monochrome 
xyl ether, the propylene-glycol monobutyl ether, and the triethylene-glycol monobutyl ether are desirable. 
320] such [ the ink for ink-jet record of this invention ] a water-soluble organic compound — the total weight of ink — 
ing based - 3.0wt% - 15.0wt% » desirable - 3.0wt(s)% - 10.0wt% - it contains If a content becomes less than 
.0wt% ], the pass-through effect will seldom be discovered and a rate of drying will fall. On the contrary, if 15.0wt% 
exceeded, the obstacle that become or the distributed stability of the pigment in which self-distribution is possible 
Is to water by too much osmosis that it is easy to produce a blot will arise. 

321] The water-soluble organic solvent used in this invention Although it will not be limited especially if it is used in 
3er to prevent evaporation of water in ink-jet ink For example, ethylene glycol, a diethylene glycol, a propylene 
^col, A polyethylene glycol, a triethylene glycol, a glycerol, a trimethylol propane, Polyhydric alcohol, such as 1 , 2, 6- 
xane triol, 1,5-pentanediol, and a dipropylene glycol Saccharides, such as a glucose, a fructose, a galactose, a 
innose, and a xylose, Thiodiethanol, 2-mercaptoethanol, a thio glycerol, Nitrogen-containing solvents, such as sulfur- 
ntaining solvents, such as a sulfolane and dimethyl sulfoxide, 2-pyrrolidone, a N-methyl-2-pyrrolidone, a cyclohexyl 
rrolidone, a monoethanolamine, a triethanolamine, and a diethanolamine, can be used. Also in these, ethylene glycol, 
Methylene glycol, a propylene glycol, a glycerol, thiodiethanol, a sulfolane, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 

are desirable. Moreover, even if it uses these independently, they may mix and use two or more sorts. As for 
pecially the content of the water-soluble organic solvent, based on the total weight of ink, it is desirable to consider as 
out 3 wt(s)% - 50wt% about 1 wt% - 60wt%. If 60wt(s)% is exceeded, ink viscosity will rise and **** stability and 
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** responsibility will fall. Moreover, when it comes to less than [ 1 wt% ], suppressing [ of evaporation of water ] is 
sy to become inadequate, and it becomes easy to start blinding. 

322] although especially the water used in this invention is not limited — pure water — desirable — the total weight of 
c — being based — 35wt% — being contained -95wt is desirable If when it comes to less than [ 35wt% ] the distributed 
tbility of the pigment in which self-distribution is possible gets worse in water, or ink viscosity may become high, 
** stability may fall and 95wt% is exceeded, evaporation tends to increase at the nozzle edge and may produce 
nding. 

323] As a **** stabilizing agent, the ink for ink-jet record of this invention can mix independent or two sorts or more, 
d can contain a urea, thiourea, an ethylene urea, an ethyl enetiourea, methylurea, a dimethyl urea, a methyl thio urea, 
nethyl thiourea, etc. As for especially the content of these **** stabilizing agents, it is desirable to the weight of ink 
consider as about 1 wt% - 10wt% about 0.5 wt(s)% - 15wt%. 

324] Moreover, the ink for ink-jet record of this invention As a surfactant, a Nonion nature activator, for example, 
lyoxyethylene alkyl phenyl ether, Polyoxyethylene alkyl ether, polyoxyethylene fatty acid ester, A sorbitan fatty acid 
:er, polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene glycerine fatty acid ester, polyglyceryl fatty acid ester, 
•lyoxyethylene sorbitol fatty acid ester, a polyoxyethylene sterol, The polyoxyethylene polyoxypropylene ether, 
lyoxyethylene fatty acid amide, A polyoxyethylene polyoxypropylene block copolymer, a tetramethyl crepe-de-Chine 
)1, Anionic surface active agents, such as a tetramethyl crepe-de-Chine diol ethyleneoxide addition product, For 
ample, alkylbenzene sulfonates, an alkylphenyl sulfonate, Alkylnaphthalenesulfonate, a higher-fatty-acid salt, the 
[fate salt of higher-fatty-acid ester, The sulfonate of higher-fatty-acid ester, the sulfate salt of the higher-alcohol ether, 
d a sulfonate, The formalin condensate of a high-class alkyl sulfo succinic-acid salt and a naphthalene sulfonate, A 
lystyrene sulfonate salt, a polyacrylate, polyoxyethylene-alkyl-ether phosphate, The others which are an alkyl ether 
rboxylate, an alkyl sulfate, an acrylic-acid-acrylic-ester copolymer, etc., Silicone system surfactants and 
rfluoroalkyl carboxylates, such as a polysiloxane polyoxyethylene addition product, Biosurfactants, such as fluorine 
stem surfactants, such as a perfluoroalkyl sulfonate and oxyethylene perfluoro alkyl ether, a SUPIKURISU pole acid, 
d a rhamnolipid, a lysolecithin, etc. can be contained. Independent or two sorts or more can be mixed and used for 
jse surfactants. 

325] As for HLB of a surfactant, it is desirable that it is the range of 5-25 in consideration of pigment-content powder 
ibility. As for especially the addition of a surfactant, based on the total weight of ink, it is desirable to consider as 
out 0.005 wt(s)% - 0.5wt% about 0.001 wt(s)% - lwt%. These surfactants are contributed also on the wiper cleaning 
jposition of an ink-jet head. 

326] Moreover, the ink for ink-jet record of this invention can contain bases, such as acids, such as a hydrochloric 
id, a sulfuric acid, a nitric acid, an acetic acid, a citric acid, oxalic acid, a malonic acid, a boric acid, a phosphoric 
id, phosphorous acid, and a lactic acid, a sodium hydroxide, a potassium hydroxide, a lithium hydroxide, and 
imonia, as a pH regulator, and can contain phosphate, an oxalate, an amine salt, a good buffer, etc. as a buffer. pH of 
5 ink for this ink-jet record — the preservation stability of ink and a head, and a cartridge — it is desirable pH 4-12 and 
be especially referred to as pH 5-1 1 in consideration of the corrosion of a member 

327] Moreover, as a solubilizing agent, polyethyleneimine, polyamine, a polyvinyl pyrrolidone, a polyethylene glycol, 
:ellulosic, etc. can be contained as physical-properties regulators, such as an acetamide and a betaine, and it can 
ntain cyclodextrin, poly cyclodextrin, large annular amines, and crown ethers as a clathrate compound, and the ink for 
c-jet record of this invention contains an antifungal agent, a rusr-proofer, a germicide, an antioxidant, a chelating 
ent, a DENDO reamer, a polymer emulsion, etc., and can carry out the thing of them if needed further. 
328] It is characterized by the drying time when the ink for ink-jet record of this invention usually prints the solid 
:ture of 100% of rates of picture area in the paper being less than 5 seconds. The solid picture of 100% of rates of 
:ture area in this invention is a solid picture which has the amount of ink per unit area in the range of 2 - 2.0 mg/cm2 
Img [/cm ] abbreviation, surface tension [ in / 12 or less and 25 degrees C / as mentioned above / drying time / this / 
r less than 5 seconds / in an S.P. value ] — the water-soluble organic compound of less than 40 mN/m ~ 3.0wt(s)% - 
.0wt% — it can attain by containing 

329] Moreover, as for the steady flow viscosity of the ink for ink-jet record of this invention, it is desirable that it is 
5 range of 1 .8mPas - 4.0mPas. 1 . Since it becomes easy to move a pigment particle at the same time when it comes to 
;s than 8 mPases it falls from a nozzle and becomes easy to produce omission, it becomes easy to produce 
ndensation. Moreover, if 4.0mPas(es) are exceeded, the resistance to ****** will become large. 

330] moreover, the conductivity of the ink for ink-jet record of this invention - 0.03 S/m- it is desirable especially that 
is the range of 0.05 - 0.3 S/m 0.4 S/m If when it comes to less than 0.03 S/m the maceration on the front face of a 
^ment in which self-distribution is possible is inadequate, dispersibility becomes bad and 0.4 S/m is exceeded, the 
metric double layer of the circumference of a pigment particle will become thin, the distance between particles will 
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come short, and the dispersibility of a pigment will get worse. Therefore, it is desirable to press down electrolytes 
ler than the pigment in which self-distribution is possible to necessary minimum so that too highly [ ink 
nductivity ]. 

)3 1] In addition, since the content of Mg and Fe in ink is in the inclination to which the burn on a heater is made to 
:rease when it increased, and it promotes condensation of a pigment and also the record method of making ink 
bathing out by operation of heat energy is used, it is desirable to be referred to as less than 5 ppm. removal of Mg and 
is independent in adsorption by filtration by rinsing, a reverse osmosis membrane/ultrafiltration membrane, etc., use 
ion exchange resin, activated carbon/zeolite, etc. ~ or it can carry out by combining Moreover, what is necessary is 
;t to remove Mg and Fe by the effective and suitable method in the state of each pigment itself / pigment dispersion 
uid / ink, in order to mainly mix from a pigment. 

332] Hereafter, the manufacture method of the ink for ink-jet record of this invention is explained. In manufacture of 
i ink for ink-jet record of this invention, in order to prevent mixing of the above-mentioned metal, it is desirable to 
;lude the process which distributes a pigment to underwater [ by the ultrasonic homogenizer or the high-pressure 
mogenizer ], without using distributed media. Furthermore, it is desirable to include the process which removes a big 
d rough particle by centrifugal separation. If the particle-diameter >0.5micrometer particle number contained in ink 
:reases as described above, although the burn on distributed destabilization or a heater will be increased, a big and 
jgh particle is efficiently removable by using the big and rough particle removal process by centrifugal separation. 
Dreover, in case centrifugal separation work is done, pigment concentration has the lower one effective for big and 
jgh particle removal. 

)33] Therefore, as for the manufacture method of the ink for ink-jet record of this invention, it is desirable to include 
5 process underwater distributed with an ultrasonic homogenizer or a high-pressure homogenizer, without using 
rtributed media for the pigment in which self-distribution in water is possible, the distributed pigment, and the process 
lich mixes the water which is the other materials, the above-mentioned water-soluble organic solvent, the above- 
mtioned water-soluble organic compound, etc., and it is desirable to include further the process which removes the 
I and rough particle by centrifugal separation. 

334] Hereafter, the ink-jet record method of this invention is explained. The ink-jet record method of this invention is 
aracterized by making the ink for ink-jet record of this invention breathe out from an orifice according to a record 
rnal, and recording on a recorded material. Moreover, if heat energy is made to act on ink and ink is made to breathe 
t, since the effect of improving the bum on a heater will be acquired, it is desirable. Moreover, the effect which the 
lount of drops is stabilized and raises the **** stability at the time of being continuation **** is acquired by forming 
5 drop of one ink by two or more pulse impression, and making it breathe out. Furthermore, the effect of quality of 
age and a drying-property improvement comes to show up more greatly, so that ink-jet record resolution is made high 
d it is made small drops printing. 20 or less ngs are desirable still more desirable, and especially the discharge 
antity per 1 drops is 15nm or less. Since the specific surface area of drops becomes large, this is presumed to be for a 
rface effect to show up strongly. 

335] Moreover, high resolving, high concentration, and the picture of high fixing can be further acquired by mixing 
j ink for ink-jet record and the binder of this invention on a recorded material. A binder is the material for suppressing 
mosis of the color material in ink, for example, polyvalent metallic salt, an organic amine and its salt, quarternary 
imonium salt, cation nature polymer, Nonion nature polymer, anionic polymer, etc. can be used for it. What is 
cessary is for these binders to be forms, such as solution, and just to apply them to a recorded material simultaneously 
th ink record before and after ink record. As the method of an application, the method of making breathe out from an 
ifice according to a signal, and applying to a recorded material is effective and efficient like ink. 
336] As mentioned above, in this invention, it sets in the ink for ink-jet record which contains the pigment in which 
[f-distribution is possible in water, the water-soluble organic solvent, and water. (Operation) S. - surface tension [ in / 
degrees C / value / P. / in 12 or less ] — the water-soluble organic compound of less than 40 mN/m - the weight of 
c - being based - 3.0 - 15.0wt% - by containing The ink for ink-jet record whose drying time at the time of usually 
inting the solid picture of 100% of rates of picture area in the paper is less than 5 seconds can be obtained. The ink for 
ojet record of this invention has a quick drying property in the paper, water resistance and scratch-proof nature are 
cellent, mothball stability is good, a quality of printed character is also good, and problems, such as blinding, do not 
ise. 

037] The following is presumed although the mechanism of these effects acquired when surface tension [ in / 25 
grees C / in an S.P. value ] adds combining the water-soluble organic compound of less than 40 mN/m or less by 12, 
s pigment in which self-distribution in water is possible, and is not solved enough. That is, when usual pigment- 
ntent powder ink is used about the distributed stability of ink, it is made to distribute without making the pigment 
lich is water-insoluble nature condense / sediment by the work of a dispersant which stuck to the pigment. On the 
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ler hand, when the pigment in which self-distribution is possible is used for the water of this invention, self- 
toibution is carried out in the state without a dispersant. Although possibility of having separated from the pigment to 
rich the dispersant is sticking gradually, and having caused condensation/sedimentation of a pigment can be 
nsidered if the interaction of a penetrating agent and a dispersant is strong when penetrating agents exist mostly in 

in the case of the pigment in which self-distribution is possible, there are such no worries in water. Moreover, since 
: particle diameter of a pigment is large and it cannot pass the opening in a recorded material easily compared with a 
lor even if it uses the same penetrating agent about a drying property and a quality of printed character, too much 
Tiosis is suppressed, and even if the drying time is early, it is thought that there are few blots. Moreover, surface 
ision becomes 40 or less mN/m, and scratch-proof nature is considered that wetting is good, the touch area of ink and 
ecorded agent spreads and fixing nature is improving by the bird clapper, although wetting to a recorded agent is bad 
the case of the ink of high surface tension. Furthermore, since there is no bad influence by the interaction of a 
ipersant and a penetrating agent about blinding compared with usual pigment-content powder ink when the rate of a 
netrating agent increases on a nozzle front face, it is thought that it becomes advantageous. 
)38] 

sample] Hereafter, an example explains this invention in more detail. 

sample 1) Microjet Black After diluting CW-1 (Orient company make) with water so that carbon concentration may 
xme 10wt(s)%, centrifugal separation processing (7000r.p.m., 30 minutes) was carried out, and pigment dispersion 
uid (carbon concentration 8.3wt%) were obtained. 

e above-mentioned pigment dispersion liquid 50 weight sections glycerol (S. P. value : about 20) 15 weight sections 
:thylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=34 mN/m) 5 weight sections N, N-screw (2- 
droxyethyl)-2-aminomethyl ethane sulfonic acid 0.5 weight section NaOH 0.1 weight sections pure water Each 
mponent of the 29.4 weight sections above It mixed enough, pressure filtration was carried out with 1 -micrometer 
:er, and ink was prepared. 

)39] (Example 2) Centrifugal separation processing (8000r.p.m., 40 minutes) of Cab-o-jet -300 (Cabot Corp. make) 
5 carried out, and pigment dispersion liquid (carbon concentration 14.4wt%) were obtained. 

e above-mentioned pigment dispersion liquid 35 weight sections ethylene glycol (S. P. value : about 18) 10 weight 
:tions propylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=26 mN/m) 7 weight sections urea 5 weight 
;tions pure water Each component of 43 weight sections above It mixed enough, pressure filtration was carried out 
th 1 -micrometer filter, and ink was prepared. 

)40] (Example 1 of comparison) Not using the diethylene-glycol monobutyl ether (S. P. value : about 10.5, 
cnma=34 mN/m), ink was prepared like the example 1 except having made the amount of pure water into the 34.4 
dght sections. In addition, the S.P. value of a glycerol is 20 and is gamma=63 mN/m. 

)41] (Example 2 of comparison) Ink was prepared like the example 2 except having made the amount of the 
)pylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=26 mN/m) into the 0.5 weight section, and having 
ide the amount of pure water into 50 weight sections. 
)42] 

sample 3 of comparison) 

rbon black (Black Pearl L) 5 weight sections styrene-maleic-acid Na copolymer 1 weight section glycerol (S. P. 
lue : about 20) 15 weight sections diethylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=34 mN/m) 5 
dght sections N, N-screw (2-hydroxyethyl)-2-aminomethyl ethane sulfonic acid The 0.5 weight section NaOH 0.1 
dght sections pure water A 73.4 weight sections carbon black and styrene-maleic-acid Na copolymer and purity After 
jparing carbon black dispersion liquid, the component of above others was mixed enough, pressure filtration was 
Tied out with 1 -micrometer filter, and ink was prepared. 
)43] 

sample 4 of comparison) 

rbon black (Mitsubishi MA- 100) A 4 weight sections styrene-maleic-acid Na copolymer 1 weight section glycerol (S. 
value : about 20, gamma=63 mN/m) 15 weight sections N, N-screw (2-hydroxyethyl)-2-aminomethyl ethane sulfonic 
d The 0.5 weight section NaOH 0.1 weight sections pure water A 79.4 weight sections carbon black and styrene- 
ileic-acid Na copolymer and pure water After preparing carbon black dispersion liquid, the component of above 
lers was mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was prepared. 
)44] (Example 1 of an examination) Following the (1) -.(11) was evaluated using the ink obtained in examples 1 and 
rnd the examples 1-4 of comparison. 

i In the ink surface tension of 23 degrees C, and the environment of 55%RH, it measured using the UIRU helmet I 
>e surface tension balance. 

\ In the ink viscosity of 23 degrees C, and the environment of 55%RH, it measured by shear-rate 1,400S-1. 
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) In the ink conductivity of 23 degrees C, and the environment of 55%RH, it measured using the conductivity meter 
roduct made from AOL-40:DKK). 

345] (4) Set at the diameter of ink number-average part granule application, and 23 degrees C of distributed particle 
:e distributions, and it is Microtrup. UPA:Leeds & It measured using the product made from Northrup. 
> Set at 23 degrees C of >0.5micrometer particle numbers contained in ink, and it is Accusizer. TM770 Optical 
rticle SizenParticle Sizing The acquired value was converted into the value per ink ldm3 using the product made 
>m Systems. 

346] (6) 1 / 4tone (2035x128 pulse) was made to breathe out 3 times on the frequency of 6kHz using a trial production 
ad (400dpi) in the amount of ink drops of 23 degrees C, and the environment of 55%RH, weight was measured in 
jponse to ink to the wafer of an ink absorber, and the regurgitation weight of 1 drops was found by calculation. 
) Time after printing and printing the solid picture of 100% of 1 0mmx50mm rates of picture area in the paper using 
j thermal ink jet printer of resolution 600dpi made as an experiment to evaluation in drying-time test 23degree C and 
5 environment of 55%RH, using FX-L paper (Fuji Xerox make) as a typical regular paper until a drop disappears from 
the paper visually was measured. 

347] (8) typical using the thermal ink jet printer of resolution 400dpi made as an experiment to picture quality test 
aluation — the printing test of 1 dot line and a solid picture was usually performed in the paper, using FX-L paper (Fuji 
;rox make) as paper As evaluation criteria, the homogeneity of a blot of a line and the edge of a solid picture was 
/estigated, and evaluation was performed on the following criteria. 

Line blot O [ It is mustache-like b solid homogeneity with blot O in many portions. / Disorder-less ** / It 

x with disorder slightly. / Smoothness is missing by backlash backlash. ] Blot-less ** It spreads, is slightly 

d is x. [0048] (9) After printing the picture and passing after printing on the 1st using the thermal ink jet printer of 
iolution 400dpi made as an experiment to abrasion-resistance test evaluation, the picture section was ground against 
s finger and the following criteria estimated the dirt to the decoloring condition of the picture section, and the non- 
:ture section. 

[ Picture concentration falls and the dirt of the non-picture section is conspicuous. ] The fall of picture 

ncentration is not seen but the non-picture section is also completely dirt-less ** Most picture concentration is x 

lich has dirt in the non-picture section a little although it is not falling. [0049] (10) When it was left in 23 degrees C 
d the environment of 55%RH and regurgitation resumption was carried out in the state where it does not act as a cap, 
:er a regurgitation halt using the thermal ink jet printer of resolution 400dpi made as an experiment to blinding-proof 
ture test evaluation, neglect time until picture disorder arises was measured. Evaluation was performed on the 
lowing criteria. 

[ Less than 0.5 minutes ] More than 1 minute ** 0.5 minutes - 1 minute x [0050] (1 1) After saving for one 

>nth in ink preservation stability test 60degree C and -20 degrees C, re-filtration with 1 -micrometer filter was 
rformed, and the ink after re-filtration was printed using the thermal ink jet printer of resolution 400dpi. Evaluation 
ls performed on the following criteria. 

With [ it is after preservation and / filterability ] no change. Picture-concentration-change-less ** Although the 

1 of filtration velocity is seen a little [ after / preservation ], picture concentration is change-less x Filter plugging 

the ink after preservation was intense, and picture concentration fell greatly. 

351] 

ablel] 

ble 1 An example The example of comparison 12 12 3 4 

- Ink surface tension (mN/m) 37 34 6037 37 57 Ink viscosity 

Pas) 3.0 2.8 2.32.3 3.4 2.5 Ink conductivity (S/m) 0.12 0.18 0.16 0.22 0.15 0.15 

Diameter of ink number-average part granule application (nm) 27 41 2540 3748 

... a particle size distribution 1.8 2.2 1.8 2.02.7 2.3 >0.5-micrometer particle 

mber (xlOlO) 0.4 2.4 0.5 2.0 12.52.5 The amount of ink drops (ng) 48 52 51 49 46 49 - 

drying-time test (second) 2 1 40 15 2 40 Picture quality test a 

O O x O O — Picture quality test bO O O O O A wear- 

ristant test O Ox **0 x A blinding-proof nature test O O O O xO 

Ink preservation stability test O O O O x O [0052] (Example 3) Microjet Black 5- 

crometer filter after carrying out centrifugal separation processing (8000r.p.m., 20 minutes) of CW-1 (Orient 
mpany make) - subsequently pressure filtration was carried out with 2-micrometer filter, and pigment dispersion 
uid (carbon concentration 15.7wt%) were obtained 

le above-mentioned carbon black dispersion liquid 25 weight sections triethylene-glycol monobutyl ether (S. P. 
lue : about 10, gamma=34 mN/m) 4 weight sections propylene glycol (S. P. value : about 16) 10 weight sections 
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lFI Norian 440 (HLB 6 [ about ]) 0.3 weight sections urea 3 weight sections pure water The 57.7 weight sections 
)53] Each above-mentioned component was mixed enough, pressure filtration was carried out with 1 -micrometer 
:er, and ink was prepared. The viscosity of ink, surface tension, conductivity, the diameter of number-average part 
mule application, particle size distribution, and the >0.5micrometer particle number were 2.6mPas, 29 mN/m, 0.09 
n, 24nm, 1.9, and 1.1x1010 pieces, respectively, and the amounts of drops were 51ng(s). All the results of a picture 
ality test, an abrasion-resistance test, a blinding-proof nature test, and an ink preservation stability test of the drying 
le were O for 3 seconds. 

)54] (Example 4) After processing Cab-o-jet -300 (Cabot Corp. make) with an ultrasonic homogenizer for 30 
nutes, centrifugal separation processing (7000r.p.m., 20 minutes) was diluted and carried out to 10% concentration 
th water, and pigment dispersion liquid (8.8% of carbon concentration) were obtained. 

e above-mentioned carbon black dispersion liquid 50 weight sections diethylene glycol (S. P. value : about 15) 10 
sight sections N-methyl-2-pyrrolidone (S. P. value : about 11, gamma=48 mN/m) 5 weight sections dipropylene- 
/col monobutyl ether (S. P. value : about 10, gamma=29 mN/m) 5 weight sections pure water 30 weight sections 
)55] Each above-mentioned component was mixed enough, pressure filtration was carried out with 1 -micrometer 
:er, and ink was prepared. The viscosity of ink, surface tension, conductivity, the diameter of number-average part 
inule application, particle size distribution, and the >0.5micrometer particle number were 2.5mPas, 33 mN/m, 0.18 
n, 25nm, 2.1, and 1.6x1010 pieces, respectively, and the amounts of drops were 49ng(s). All the results of a picture 
ality test, an abrasion-resistance test, a blinding-proof nature test, and an ink preservation stability test of the drying 
le were O for 1 .5 seconds. 

)56] (Example 5) After carrying out scaling processing of the carbon black (Raven 5750) by the hypochlorous acid 
l, it adjusted after [ pH / 7.5 ] desalting and distributed by using pure water as a solvent using the ultrasonic 
mogenizer. After distribution, centrifugal separation processing (7000r.p.m., 20 minutes) was carried out, and 
pnent dispersion liquid (1 1% of carbon concentration) were obtained. 

e above-mentioned pigment dispersion liquid 40 weight sections triethylene glycol (S. P. value : about 14) 10 weight 
:tions propylene-glycol monopropyl ether (S. P. value : about 11, gamma=26 mN/m) 8 weight sections 
lyoxyethylene alkyl ether 0.3 weight sections pure water The 41.7 weight sections [0057] Each above-mentioned 
mponent was mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was prepared. The 
;cosity of ink, surface tension, conductivity, the diameter of number-average part granule application, particle size 
;tribution, and the >0.5micrometer particle number were 2.5mPas, 36 mN/m, 0.17 S/m, 59nm, 2.1, and 2.8x1010 
sees, respectively, and the amounts of drops were 47ng(s). For the result of a picture quality test, an abrasion- 
dstance test, a blinding-proof nature test, and an ink preservation stability test, the drying time was O for 2 seconds. 
)58] (Example 6) After carrying out graft-polymer processing of styrene sulfonic-acid Na to carbon black (Mitsubishi 
\-100), it distributed using the ultrasonic homogenizer by using pure water as a solvent, and after that, centrifugal 
wation processing (8000r.p.m., 40 minutes) was carried out, and pigment dispersion liquid (carbon concentration 
5wt%) were obtained. 

•e above-mentioned pigment dispersion liquid 60 weight sections thiodiethanol 20 weight sections polyoxyethylene 
lyoxypropylene blockpolymer 0.1 weight sections diethylene-glycol monochrome hexyl ether (S. P. value : about 10, 
mma=29 mN/m) 3 weight sections pure water The 16.9 weight sections [0059] Each above-mentioned component 
is mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was prepared. The viscosity of 

surface tension, conductivity, the diameter of number-average part granule application, particle size distribution, 
d the >0.5micrometer particle number were 2.6mPas, 33 mN/m, 0.15 S/m, 47nm, 2.4, and 2.4x1010 pieces, 
ipectively, and the amounts of drops were 53ng(s). All the results of a picture quality test, an abrasion-resistance test, 
)linding-proof nature test, and an ink preservation stability test of the drying time were O for 1 second. 
)60] (Example 7) After making it distribute by using water as a solvent using a high-pressure homogenizer so that 
rbon concentration may become 20% about the carbon black (Special Bk 4A) which performed plasma treatment, 
ntrifugal separation processing (7000r.p.m., 30 minutes) was carried out, and pigment dispersion liquid (carbon 
ncentration 15.6wt%) were obtained. 

ie above-mentioned pigment dispersion liquid 5 weight sections trimethylol propane 15 weight sections glycerol (S. P. 
lue : about 20) 5 weight sections propylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=26 mN/m) 5 
right sections polyoxyethylene perfluoro alkyl ether (HLB 13 [ about ]) 0.01 weight sections pure water 70 weight 
:tions [0061] Each above-mentioned component was mixed enough, pressure filtration was carried out with 1- 
crometer filter, and ink was prepared. The viscosity of ink, surface tension, conductivity, the diameter of number- 
erage part granule application, particle size distribution, and the >0.5micrometer particle number were 3.3mPas, 23 
sf/m, 0.14 S/m, 44nm, 2.3, and 1.7x1010 pieces, respectively, and the amounts of drops were 44ng(s). All the results 
a picture quality test, an abrasion-resistance test, a blinding-proof nature test, and an ink preservation stability test of 
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5 drying time were O for 2 seconds, 
xample 8) 

jment dispersion liquid used in the example 2 30 weight sections 1 ,5-pentanediol (S. P. value : about 12.5) 10 weight 
:tions dipropylene-glycol monoethyl ether (S. P. value : about 10.5, gamma=28 mN/m) 8 weight sections isopropyl 
;ohol 3 weight sections silicone poly oxy ethylene addition product (HLB 7 [ about ]) 0.1 weight sections 
lyoxyethylene oleyl ether (HLB 12 [ about ]) 0.3 weight sections pure water The 48.6 weight sections [0063] Each 
ove-mentioned component was mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink 
is prepared. The viscosity of ink, surface tension, conductivity, the diameter of number-average part granule 
plication, particle size distribution, and the >0.5micrometer particle number were 3.0mPas, 33 mN/m, 0.16 S/m, 
nm, 2.4, and 1 .3x1010 pieces, respectively, and the amounts of drops were 31ng(s). Moreover, for the result of a 
:ture quality test, an abrasion-resistance test, a blinding-proof nature test, and an ink preservation stability test, the 
zing time was O for 4 seconds. In addition, the amount of drops measured discharge quantity on the same conditions 
an example 1 using the trial production head of 600dpi. 
)64] 

sample 9) 

pnent dispersion liquid used in the example 1 50 weight sections dipropylene glycol (S. P. value : about 13) 15 
dght sections di ethylene-glycol monobutyl ether (S. P. value : about 10.5, gamma=34 mN/m) 5 weight sections 
azoic acid Na 0.5 weight sections styrene-acrylic-ester-acrylic-acid emulsion (average molecular weight 12000, acid 
mber 20 [ about ]) 1 .0 weight sections pure water The 28.5 weight sections [0065] Each above-mentioned component 
5 mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was prepared. The amounts of 
>ps were 31ng(s) in the viscosity of ink, surface tension, conductivity, the diameter of number-average part granule 
plication, particle size distribution and a >0.5micrometer particle number, 3.2mPas, 36 mN/m, 3.2mPas, 0.22 S/m, 
nm, 2.4, and 1.5x1010 pieces. Moreover, for the result of a picture quality test, an abrasion-resistance test, a blinding- 
)of nature test, and an ink preservation stability test, the drying time was O for 1 .5 seconds. In addition, the amount of 
>ps measured discharge quantity on the same conditions as an example 1 using the trial production head of 600dpi. 
)66] 

•cample 10) 

jment dispersion liquid used in the example 3 30 weight sections glucose 1 0 weight sections 1 ,5-pentanediol (S. P. 
tue : about 12.5) 10 weight sections dipropylene-glycol monopropyl ether (S. P. value : about 10.5, gamma=28 
<I/m) 12 weight sections SAFI Norian 104 0.1 weight sections N-(2-acetamide) iminodiacetic acid The 0.5 weight 
:tions LiOH 0.1 weight sections pure water The 37.3 weight sections [0067] Each above-mentioned component was 
xed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was prepared. The viscosity of ink, 
face tension, conductivity, the diameter of number-average part granule application, particle size distribution, and the 
.Smicrometer particle number were 3.4mPas, 30 mN/m, 0.22 S/m, 25nm, 2.1, and 3.9x1010 pieces, and the amounts 
drops were 45ng(s). For the result of Is, a picture quality test, an abrasion-resistance test, and a blinding-proof nature 
t, the drying time was O, and the result of an ink preservation stability test was **. 

)68] (Example 11) After making it distribute by using water as a solvent using a high-pressure homogenizer so that it 
•y become 20% of pigment concentration about a plasma treatment phthalocyanine pigment, centrifugal separation 
>cessing (7000r.p.m., 30 minutes) was carried out, and activated-charcoal-absorption processing was performed, and 
iltered with 5-micrometer filter after that, and pigment dispersion liquid (14.7% of phthalocyanine-pigment 
icentration) were obtained. 

e above-mentioned pigment dispersion liquid 25 weight sections glycerol (S. P. value : about 20) 15 weight sections 
iropylene-glycol monobutyl ether (S. P. value : about 10, gamma=29 mN/m) 5 weight sections poly oxy ethylene 
[yoxypropylene block copolymer (HLB 10 [ about ]) The 0.3 weight sections PROXEL GXL0.03 weight section pure 
ter The 53.7 weight sections [0069] Each above-mentioned component was mixed enough, pressure filtration was 
ried out with 2-micrometer filter, and ink was prepared. The viscosity of ink, surface tension, conductivity, the 
meter of number-average part granule application, particle size distribution, and the >0.5micrometer particle number 
re 2.8mPas, 32 mN/m, 0.22 S/m, 87nm, 2.4, and 5.7x1010 pieces, and the amounts of drops were 46ng(s). For the 
ult of 1 .5 seconds, a picture quality test, an abrasion-resistance test, and a blinding-proof nature test, the drying time 
s O, and the result of an ink preservation stability test was **. 

)70] (Example 12) Ink was prepared by the same composition and the same method as an example 1 1 except not 
•forming centrifugal separation processing and activated-charcoal-absorption down stream processing of an example 
. The viscosity of ink was [ 32 mM/m, conductivity, the diameter of number-average part granule application particle 
e distribution, and the >0.5micrometer particle number of 2.8mPas(es) and surface tension ] 0.24 S/m, 1 lOnm, 3.2, 
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d 9.0x1010 pieces, respectively, and 15 ppm, 10 ppm, and the amounts of drops of the content of Fe and Mg were 
ng(s) 5 respectively. The drying time was 1.5 seconds and, for the result of O, an abrasion-resistance test, an ink 
nervation stability test, and a blinding-proof nature test, the result of a picture quality test was **. 
)71] 

xample 5 of comparison) 

jment dispersion liquid used in the example 1 50 weight sections diethylene glycol 15 weight sections tetraethylene- 
rcol monomethyl ether (S. P. value : about 10.5, gamma=50 mN/m) 5 weight sections thiourea 5 weight sections pure 
iter 25 weight sections [0072] Each above-mentioned component was mixed enough, pressure filtration was carried 
t with 1 -micrometer filter, and ink was prepared. The viscosity of ink was [ 47 mN/m, conductivity, the diameter of 
mber-average part granule application particle size distribution, and the >0.5micrometer particle number of 2.7mPas 
;) and surface tension ] 0.14 S/m, 28nm, 1.9, and 0.8x1010 pieces, respectively, and the amounts of drops were 53ng 
. Although the result of a picture quality test, a blinding-proof nature test, and an ink preservation stability test was O, 
• the result of an abrasion-resistance test, the drying time was x for 30 seconds. 
)73] 

sample 6 of comparison) 

jment dispersion liquid used in the example 2 35 weight sections diethylene glycol 5 weight sections propyl ene- 
'col monobutyl ether (S. P. value : about 10.5, gamma=26 mN/m) 20 weight sections pure water Each component of 
weight sections above It mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was 
spared. The viscosity of ink, surface tension, conductivity, the diameter of number-average part granule application, 
rticle size distribution, and die >0.5micrometer particle number were 3.2mPas, 33 mN/m, 0.16 S/m, 44nm, 2.8, and 
ixlOlO pieces, respectively, and the amounts of drops were 48ng(s). Although the result of the drying time of an 
rasion-resistance test and a blinding-proof nature test was O for 1 second, the result of a picture quality test and an ink 
sservation stability test was x. 
)74] 

■cample 13) 

pnent dispersion liquid used in the example 4 50 weight sections 1 and 2, 6-hexane triol (S. P. value : about 15) 10 
dght sections ethylene glycol monopropyl ether (S. P. value : about 11, gamma=32 mN/m) 10 weight sections 
yethylene oleyl ether (HLB 10 [ about ]) 0.2 weight sections pure water The 29.8 weight sections [0075] Each above- 
;ntioned component was mixed enough, pressure filtration was carried out with 1 -micrometer filter, and ink was 
spared. The viscosity of ink, surface tension, conductivity, the diameter of number-average part granule application, 
rticle size distribution, and the >0.5micrometer particle number were 2.5mPas, 39 mN/m, 0.13 S/m, 20nm, 2.1, and 
!xl010 pieces, and the amounts of drops were 27ng(s). In addition, the amount of drops measured discharge quantity, 
addition the amount of drops on the same conditions as an example 1 using the trial production head of 600dpi. A 
rture quality test, the abrasion-resistance test, the blinding-proof nature test, the drying-time test, and the ink 
jservation stability test were carried out using the thermal ink jet printer of resolution 600dpi which adopted the 
;thod of forming one drop by impressing the driving signal which consists of idle periods between the main pulse 
ide as an experiment to evaluation, a pre pulse and a pre pulse, and a main pulse. All the other test results of the 
zing time were O in 4 seconds. 

)76] (Example 14) The ink of the following composition was prepared. 

lyanogen ink Projet Fast Product made from Cyan.2:ZENECA 4 weight sections butyl carbitol 5 weight sections 
odiethanol 15 weight sections pure water Each component of 76 weight sections above The mixed dissolution was 
Tied out enough, pressure filtration was carried out with 0.45-micrometer filter, and ink was prepared. 
)77] - Magenta ink Projet Fast Instead of made from Cyan.2:ZENECA, it is Projet. Fast Magenta Except having used 
the mixed dissolution of each component was enough carried out by the same composition, pressure filtration was 
lied out with 0.45-micrometer filter, and ink was prepared. 

r ellow ink Projet Fast Instead of made from Cyan.2:ZENECA, it is Projet. Fast Yellow Except having used 2, the 
xed dissolution of each component was enough carried out by the same composition, pressure filtration was carried 
t with 0.45-micrometer filter, and ink was prepared. 
)78] (Example 2 of an examination) 

I) The following evaluation was carried out using the ink of the heavy picture quality test example 1 and the cyano 
: obtained in the example 14, Magenta ink, and yellow ink. 

)79] The printing test of the solid picture pattern with which a black ldot line [ as opposed to / usually using FX-L 
per (Fuji Xerox make) as paper / a color background to in the paper / the ] and typical each color adjoin was 
rformed using the thermal ink jet printer of resolution 400dpi made as an experiment to evaluation. As evaluation 
teria, a blot of a line and the homogeneity of the solid picture contiguity section were investigated, and evaluation 
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s performed on the following criteria. 

)80] a) Line blot O [ ..... It is mustache-like b solid homogeneity with blot O in many portions. / Disorder-less 

/ It is x with disorder slightly. / If smoothness was missing at all by backlash backlash, the evaluation result 

nd b was O also about which ink. ] Blot-less ** It spreads, is slightly and is x. 

)81] (Example 3 of an examination) The following evaluation was carried out using the ink of an example 1, and the 
ider of the following composition. 

, binder A styrene-maleic-acid Li copolymer 5 weight sections ethylene glycol 15 weight sections polyoxyethylene 
yl ether 0.2 weight section isopropyl alcohol 3 weight sections pure water The thermal ink jet printer of resolution 
3dpi made as an experiment to 76.8 weight sections evaluations is used, and it is a typical regular paper. Using FX-L 
3er (Fuji Xerox make), Binder A was piled up in the paper, the ink of an example 1 was piled up within 5 seconds 
er the regurgitation, it was made to print and the picture quality test of the above (9) was carried out. The result of a 
ture quality test is O and showed picture concentration higher than an example 1 . 

)82] (Example 4 of an examination) The following evaluation was carried out using the ink of an example 2, and the 
tder of the following composition. 

inder B benzalkonium chloride 1 weight section poly allylamine hydrochloride 5 weight sections glycerol 15 weight 
rtions pure water The same picture quality test as the example 3 of 79 weight sections examinations was carried out. 
e result of a picture quality test is O and showed picture concentration higher than an example 2. 
)83] (Example 5 of an examination) The following evaluation was carried out using the ink of an example 1. The 
charge quantity per 1 drops and the drying time were found like (6) of the example 1 of an examination, and (7) 
:ept having used the ink jet printer of 800dpi made as an experiment to evaluation. Moreover, the character of eight 
nts was printed on FX-L paper (Fuji Xerox make) as a typical regular paper using the same printer. It excelled 
npared with the time of printing by the printer which 1 second and character grace used the discharge quantity per 1 
>ps by 13ng(s), and used the drying time by (8) of the example 1 of an examination. 
>84] 

feet of the Invention] The ink for ink-jet record of this invention usually has quick dryness in the paper, a quality of 
nted character, water resistance / scratch-proof nature, and mothball stability are excellent, and, moreover, blinding 
. does not happen. 



anslation done.] 



